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(57) Abstract 

The invention relates to a method for transferring 
ancillary information, such as channel-associated sig- 
nalling and alarms in a basic time-divison multiplex sys- 
tem, where ancillary information is transferred in a 
predetermined timeslot (TS16) of each frame, and where 
information associated with more than one channel is 
transferred in at least one timeslot (TSI...TSI5, 
TS17...TS31) of the basic system. To provide a method 
allowing the ancillary information, particularly signall- 
ing and alarms,-to be transferred with as high compatib- 
ility as possible in a conventional basic multiplex system 
up to a capacity of 120 speech channels, a superframe 
(12) having the length of several multiframes (11) is as- 
sembled, and at least part of the ancillary information is 
transferred in said predetermined timeslot (TA16) so 
that the number of the multiframe is transmitted in addi- 
tion to said ancillary information, the number indicating 
with which channel the ancillary information is associat- 
ed. 
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Method for transferring ancillary information in a 
basic time-division multiplex system 

The invention relates to a method for trans - 
5 ferring ancillary information such as channel- 
associated signalling, in a basic time-division 
multiplex system, where ancillary information is 
transferred in a predetermined timeslot of each frame, 
and where information associated with more than one 

10 channel is transferred in at least one timeslot of the 
basic system. The method according to the invention is 
especially intended for use in connection with the 
European 2048 kbit/s 30-channel basic multiplex 
system, but it is not restricted to this standard 

15 only. 

In the 2048 kbit/s basic multiplex system 
defined in the CCITT specification G.704, channel- 
associated signalling CAS is transferred in a timeslot 
TS16 by grouping successive frames into larger multi- 

20 frames containing 16 frames- The timeslots TS16 of 
successive frames in the multiframe are assigned one 
at a time to a signalling channel corresponding to two 
separate speech channels. Accordingly, there are four 
bits available for each signalling channel in the 

25 timeslot. The signalling channels occupy the timeslots 
TS16 of fifteen frames contained in the multiframe. 
The timeslot TS16 of the remaining frame 0 contains 
e.g. a multiframe synchronizing signal, as will be 
described below. 

30 The basic system described above allows the 

transfer of 30 speech channels having a capacity of 64 
kbit/s. Today, however, it is possible to use advanced 
speech coding methods by which the capacity of the 
2048 kbit/s system can be increased up to 60 or even 

35 120 speech channels. In such a case it is necessary to 
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code the information of the speech channels by a 
transcoder . 

The CCITT specification G.761 defines a 32 
kbit/s ADPCM transcoder with accurately specified 
5 fixed timeslot mapping, signalling transfer and alarms 
handling. This transcoder cannot, however, be connect- 
ed to the 2048 kbit/s basic system as the bits it 
employs for alarm transfer are reserved for national 
use in the specification G.704. A reliable transfer of 

10 alarms cannot therefore be guaranteed. 

On the other hand, even though the CCITT speci- 
fications G.726 and G.727 define 16 kbit/s speech 
coding, a transcoder realizing it has not yet been 
specified. One reason for this is that the transfer 

15 capacity of the timeslots TSO and TS16 is not adequate 
for conventional transfer of the channel-associated 
signalling of 120 channels. 

The specification G.761 also defines alarms, 
such as forward and backward AIS (Alarm Indication 

20 Signal) alarms. However, the approach defined in the 
specification is not feasible when using a 16 kbit/s 
codec as the number of available bits is not suffi- 
cient for the transfer of alarms. This is because the 
network management also utilizes free bits available 

25 in the timeslot TSO, wherefore they are not available 
for the purpose specified in G.761. 

The object of the present invention is to pro- 
vide a method which avoids the above-mentioned short- 
comings and allows the transfer of ancillary informa- 

30 tion, especially the transfer of signalling and 
alarms, in a conventional basic multiplex system up to 
a capacity of 120 speech channels. This is achieved by 
means of a method according to the invention which is 
characterized by assembling a superframe having a 

35 length of several multiframes, at least part of the 
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ancillary information being transferred in said 
predetermined timeslot so that the number of the 
multiframe is transmitted in addition to said ancil- 
lary information, the number indicating with which 
5 channel the ancillary information is associated. 

The basic idea of the invention is to employ a 
lower signalling rate and to utilize the "extra" bits 
remaining in the timeslot transferring channel- 
associated ancillary information as "address bits" 
10 indicating which one of the transfer connections is 
being served. 

According to a preferred embodiment of the 
invention, part of the ancillary information is trans- 
ferred by changing the sequence of the multiframe 
15 numbers. The idea is thus to utilize the sequence of 
the multiframe numbers or a change in the sequence for 
transferring part of the ancillary information, such 
as alarms. It is to be noted that even though the term 
superframe will be used in the text below .to 
20 illustrate the operation of the method to the reader, 
the operation of the method as such does not require a 
single superframe sync in all timeslots but the phase 
or sequence of the multiframe numbers may vary from 
one timeslot to another. 
25 The solution according to the invention is also 

compatible with n x 2048 kbit/s networks as the 
"address bits" used in the invention eliminate delay 
deviations (the delay varies from one timeslot to 
another) occurring in cross-connect devices. 
30 A further advantage of the invention is that the 

bits of the timeslot TS0 normally used for the network 
management are not utilized but they are still avail- 
able for the network management purposes , as distinct 
from e.g. the above-mentioned specification G.761, 
35 where they are used for another purpose. 
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In the following the invention will be described 
in more detail with reference to the examples shown in 
the attached drawings , in which 

Figure 1 illustrates the assembly of superframes 
5 from multiframes; 

Figure 2 illustrates the transfer of ancillary 
information in the timeslot TS16 in successive multi- 
and superframes; 

Figure 3 is a block diagram illustrating a 

10 transmitter section in a codec applying the method 
according to the invention; and 

Figure 4 is a block diagram illustrating a 
receiver section in a codec applying the method 
according to the invention. 

15 In the following, a 2048 kbit/s basic multiplex 

system transferring 120 speech channels by a 16 kbit/s 
speech coder will be used as an example. Each speech 

channel timeslot (the timeslots TS1 TS15 and the 

timeslots TS17 TS31) thus contains 4 coded speech 

20 channels. 

Figure 1 shows a frame 10 in a basic multiplex 

system. The frame 10 comprises 32 timeslots TS0 

TS31. As is well-known, the timeslot TS16 of the frame 
is used by two signalling channels so that there are 

25 four bits abed available for each channel. In the 
system, sixteen successive frames F0...F15 form a 
multiframe 11 having a length of 2 ms. In a conven- 
tional system, service can thus be offered for 30 
speech channels. 

30 In a multiplexer providing conventional tele- 

phone service, the number of signalling bits actually 
transferred per channel can be reduced to two (the 
bits a and b hereinbelow) . The other bits (the bits c 
and d hereinbelow) are typically connected to a fixed 

35 state, and so it is not normally necessary to send 
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■them at all. 

According to the invention, a super frame struc- 
ture of four multi frames and having a length of 8 ms 
is assembled from the 16-frame multiframes 11. The 
5 above-mentioned bits c and d are used in such a manner 
that the transmitter unit always sends not only the 
actual signalling bits a and b but also the bits c and 
d indicating the number (1...4) of the multiframe in 
the super frame- This number indicates which one of the 

10 speech channels is being served currently, that is, 
the receiver employs the "address bits" c and d to 
update the signalling data of the appropriate speech 
channel. The signalling data of only one of the four 
speech channels is updated during the multiframe, and 

15 so the signalling of all speech channels will be up- 
dated once only after the superframe. In the arrange- 
ment according to the invention, the updating sync is 
thus reduced from the normal value of 2 ms (multiframe 
sync) to 8 ms. (When using a 32 kbit/s coder, the 

20 updating sync is correspondingly 4 ms.) In practice, 
the reduction of the sync even to one quarter of the 
original has no detrimental effects, as even a slower 
rate is adequate for normal telephone network sig- 
nalling. 

25 Figure 2 illustrates channel-associated sig- 

nalling for the timeslot TS1. This is done by showing 
the content of the timeslots TS16 (there are 64 such 
timeslots in the superframe 12) in those of the 
successive frames where the signalling data of the 

30 timeslot TS1 is transferred. The third and fourth bit 
in the timeslot TS16 in the second frame Fl of each 
multiframe 11, that is, the above-described bits c and 
d indicate by the number (00, 01, 10 or 11) of the 
multiframe 11 to which speech channel of the timeslot 

35 TS1 the corresponding bits al and bl are assigned. 
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Figure 2 further shows the first four bits abed of the 
timeslot TS16 of the first frame FO of each multi- 
frame. These bits form the synchronizing signal, being 
all zeros. Correspondingly, the bits c and d (not 
5 shown) following the bits al7 and bl7, for instance, 
indicate to which one of the four speech channels of 
the timeslot TS17 the bits are assigned. In the time- 
slot TS1 the bits cd form a sequence 00, 01, 10, 11, 
as described above. The superframe structure according 

10 to the invention may be incoherent, that is, the phase 
of the respective "1-4 counter" may be different in 
each timeslot. 

According to the preferred embodiment of the 
invention, the cyclically changing bits c and d are 

15 used for the transfer of alarms so that a certain 
normal cd bit sequence, such as the above-described 
normal-state sequence 00, 01, 10 , 11, is replaced with 
another sequence in an alarm situation. There are six 
(41/4) possible sequences; in practice, this is suf- 

20 ficient for the transfer of all required alarms. Some 
alarms, such as the forward AIS alarm, can be given so 
that the bits c and d become fixed (e.g. 10). In other 
words, the number of the multiframe stops rotating 
intermittently. In such a case the signalling does 

25 not, of course, take place as described above; in an 
alarm situation, however, this is not significant. 

Figures 3 and 4 show one way of realizing a 
codec so as to apply the method according to the 
invention. These embodiments correspond to the 

30 Applicant's ADPCM codec, which is a member of the 
product family sold under the name DYNACARD™. 

In Figure 3, the input of the transmitter 
section 30 comprises a line interface circuit 31 where 
a data signal and a clock signal are separated from 

35 the incoming PCM signal PCM in . The data and clock 
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signal are then transferred to corresponding inputs in 
a demultiplexer unit 32. In the demultiplexer unit, 
the signalling bits to be transferred in the timeslot 
TS16 are separated and applied to a copying unit 35. 
5 In addition, data is applied from the demultiplexer 
unit to a coder unit 33, and a frame synchronizing 
signal is applied to a coder control unit 36 which 
informs the coder of the coding rate (64/32/16 kbit/s) 
used in the system. The c and d bits of the incoming 

10 signal are eliminated in the copying unit 35. Coded 
data (speech) and signalling data from the copying 
unit (from which the original c and d bits have been 
removed) are connected to a cross-connect circuit 34 
which rearranges the timeslots to an outbound bus TX 

15 BUS. The signalling output of the cross-connect 
circuit comprises a sequence changing means 38 for the 
bits cd in which new signalling bits c and d are added 
to the signalling data. The sequence changing means 
changes the normal sequence of the cd bits to another 

20 sequence (under the control of a processor unit 37) if 
an alarm has to be transferred. The sequence changing 
means is controlled by a cd bit sequence generator 
which is a counter stepping forward at intervals of 
one multiframe (and being reset at intervals of one 

25 superframe). The sequence generator derives the 
multiframe sync from the bus. 

On the receiver side (Figure 4) data (speech) 
and signalling is obtained from a receiver bus RX-BUS 
to the corresponding inputs in a cross-connect block 

30 41 . The cross-connect block arranges the timeslots 
under the control of a processor unit 47 according to 
the user's selections, and applies the speech data to 
a decoder unit 42, the signalling bits a and b to a 
multiplexing unit 43, and the bits c and d to a 

35 comparison block 45. Each received speech channel is 
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ADPCM decoded into a normal PCM speech channel. This 
requires channel -associated control data which is so 
generic that the internal cross -connect data of the 
timeslot can also be disassembled on the basis of it. 
5 This also produces local c and d bits. The comparison 
block 45 compares the locally generated c and d bits 
with the received c and d bits. If they match, the 
comparison block applies an enable signal to the 
multiplexer. The enable signal updates the signalling 

10 memory in the memory of the multiplexer unit 43 for 
this particular channel. If the received cd bits and 
the locally generated cd bits do not match, the 
signalling of the channel is maintained unchanged 
until the comparison indicates that the cd bits match. 

15 The comparison block also determines whether the 
sequence of the cd bits is normal or whether it 
indicates an alarm. The processor unit 47 selects the 
timeslot to be monitored. 

Accordingly, it is not necessary to get locked 

20 to the superframe on the receiver side but the re- 
ceiver uses received signalling bits to update the 
signalling information of the appropriate speech 
channel . 

After ancillary information has been transferred 
25 as described above between the transmitter and re- 
ceiver sections, a conventional PCM signal PCM out where 
the bits c and d are fixed can again be produced at 
the output of the receiver unit. For this purpose, the 
processor unit 47 assigns the multiplexer unit 43 with 
30 fixed cd bits cd out . However, if some of the timeslots 
are not decoded in the decoder 42, the c and d bits 
can be connected forward. 

The method according to the invention can, of 
course, be realized by various different device con- 
35 figurations. However, only some minor modifications 
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are required in existing devices , mainly means for 
providing a freely rotating two-bit mult i frame counter 
in the transmitter section for the signalling bits. 

Even though the invention has been described 
above with reference to the example shown in the 
attached drawings , it is clear that the invention is 
not restricted to it but it can be modified in many 
ways within the inventive idea disclosed above and in 
the accompanying claims. Even though the invention has 
been described above with reference to an example in 
which the signalling and alarms of 120 speech channels 
are transferred, the invention also has other applica- 
tions. In place of the speech connections it is 
possible to transfer 16 kbit/s data channels with 
other associated information. The number of channels 
may also be e.g. 60, so that the super frame .. can be 
formed of only two raultif rames. As already mentioned 
in the beginning, the inventive idea is not restricted 
to the European 2048 kbit/s basic multiplex system but 
the invention can also be applied to other systems of 
the same type. 
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Claims: 

1. Method for transferring ancillary informa- 
tion, such as channel-associated signalling in a basic 

5 time-division multiplex system, where ancillary in- 
formation is transferred in a predetermined timeslot 
(TS16) of each frame, and where information associated 
with more than one channel is transferred! in at least 
one timeslot (TS1...TS15, TS17...TS31) of the basic 

10 system, characterized by assembling a 
superframe (12) having a length of several multiframes 
(11), at least part of the ancillary information being 
transferred in said predetermined timeslot (TS16) so 
that the number of the multiframe is transmitted in 

15 addition to said ancillary information, said number 
indicating with which channel the ancillary informa- 
tion is associated. 

2. Method according to claim 1, char- 
acterized in that part of the ancillary 

20 information is transferred by changing the sequence of 
the multiframe numbers. 

3 . Method according to claim 1 or 2 , char- 
acterized in that the assembled superf rame is 
incoherent so that the phase of the superframe is dif- 

25 ferent in different timeslots. 

4. Method according to any of claims 1 to 3, 
characterized in that the superframe is 
assembled from four multiframes. 

5. Method according to any of claims 1 to 3, 
30 characterized in that the superframe is 

assembled from two multiframes. 

6. Method according to any of the preceding 
claims 2 to 5, characterized in that part 
of the ancillary information is transferred by 



WO 93/25017 PCT/FI93/00176 



11 



changing -the bits (c and d) indicating the number of 
the multiframe (11) into fixed bits. 
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